New method to quantify erythrophagocytosis by autologous monocytes.
Anemia is the net result of decreased red blood cell (RBC) production and increased removal of RBCs. Replication and maturation of erythroid precursors and RBC lysis can be measured by standardized in vitro methods and surrogate markers, respectively. In contrast, erythrophagocytosis by autologous phagocytes is more difficult to quantify. We developed a method to assess erythrophagocytosis by autologous monocytes from 5 ml of whole blood. RBCs were labeled with carboxyfluorescein-diacetate-succinimidyl ester (CFDA-SE) and subsequently coincubated with autologous CD14(+) monocytes. Phagocytosis was quantified using flow cytometry. After standardization, the assay was validated in patients with severe malarial anemia (SMA), a condition that is associated with increased erythrophagocytosis. After labeling, CFDA-SE was stably incorporated into RBCs and no significant leakage leading to contamination of nonlabeled cells was observed. Monocytes ingested opsonized, labeled RBCs seven times more than nonopsonized controls. Erythrophagocytosis was significantly higher in SMA than in healthy controls. The established assay showed enhanced autoerythrophagocytosis associated with SMA and hence was able to detect clinically relevant erythrophagocytosis. This novel assay is well suited for rapid quantification of in vitro erythrophagocytosis by autologous monocytes.